Varicella in adults and immunocompromised patients can be severe. The clinical diagnosis of varicella has high accuracy and the history of disease has a high positive predictive value for protection. A significant portion of adults, however, cannot remember if they have had varicella, especially older individuals. We conducted a cross-sectional study to determine the seroprevalence of varicella protective antibodies titers in adults with no clinical history of disease, attended at a Reference Center for Special Immunobiologicals and Travel Medicine in Rio de Janeiro (Brazil). Titration of immunoglobulin G (IgG) antibodies to varicella-zoster was determined by chemiluminescence immunoassay. Among 140 adults without history of varicella, 92% had protective antibody titers. We concluded that seroprevalence of varicella-zoster protection was very high in adults with negative history of disease and the use of serology before vaccination reduced significantly unnecessary vaccine and immunoglobulin use. contributed to the data collection, statistical analysis, and publication writing. J. Cerbino-Neto contributed to the literature review, statistical analysis, and publication writing. M. C. Varela contributed to the database elaboration, statistical analysis, and publication writing. P. E. A. A. Brasil contributed to the statistical analysis and publication writing.
Introduction
Varicella is an acute infectious disease caused by varicella-zoster virus, a human alphaherpesvirus 1 . The disease is more frequent in children aged 1 to 10 years; nevertheless, it can occur in susceptible people of any age. In most cases, especially in healthy children, it is often a mild disease, with a lethality rate of 1 to 4 in 100,000 cases. Adults and immunocompromised individuals are at higher risk of serious complications and death 2 . The lethality rate in adults is about 25 times higher 3, 4, 5 .
Varicella-zoster virus is highly transmissible. The secondary attack rate among susceptible household contacts can be up to 90% 3 . Virus transmission occurs primarily by respiratory secretion (saliva droplets, sneezing, coughing) of an infected individual or by direct contact with the vesicle fluid. In Brazil, varicella is not a disease of mandatory notification, although outbreaks need to be reported. In 1997, a study on blood donors from five Brazilian capitals showed a high prevalence of anti-varicella immunoglobulin G (IgG), 89% in Salvador and Fortaleza and 97% in São Paulo, Curitiba and Porto Alegre, denoting the high probability of natural immunity to varicella among adults in the Brazilian population 4 .
Varicella is a preventable disease. A significant reduction in varicella incidence and death rates can be observed at countries that adopted routine vaccination 3 . In Brazil, the varicella vaccine has been used since 2000 at Reference Centers for Special Immunobiologicals (CRIE) for vaccination of individuals with special need. In September 2013, varicella vaccine was introduced at the National Immunization Program (PNI), being freely available for all children aged 15 months (1 dose) 6 . In 2018, the Ministry of Health introduced the second dose for children aged 4-6 years old 7 .
Eligibility to varicella vaccine and immunoglobulin at CRIE includes susceptible individuals of all ages in special circumstances: health professionals, household contact of immunocompromised patients, candidates for solid organ transplant, patients with chronic renal disease, HIV, severe dermatologic diseases, asplenia, trisomy, bone marrow transplantation (after 24 months), donors of solid organs or bone marrow. Eligibility to varicella immunoglobulin at CRIE includes susceptible individuals with high risk of severe disease that had significant contact with a patient with varicella-zoster and has contraindication to live-attenuated vaccine (pregnancy, immunosuppression, hospitalized children < 1 year of age, newborn) 8 .
The clinical diagnosis of varicella has high accuracy and the history of disease has a high positive predictive value for protection 9 . A significant portion of adults, however, cannot remember whether they have had varicella, especially older individuals. In these circumstances, individuals with no clinical history of varicella are considered susceptible and eligible for vaccination or immunoglobulin at CRIE, according to the criteria defined by Brazil's PNI (Ministry of Health).
Our objective, in this study, was to determine the seroprevalence of varicella protective antibody titers in adults considered susceptible (based on clinical history), who were candidates for immune prophylaxis at a public reference immunization center in Rio de Janeiro (Brazil) . Travelers attended at the Travel Medicine Clinic were also included at the study. Although they were not eligible to receive varicella vaccine at CRIE, serology is usually part of pre-travel consultation, when the traveler has no clinical history of varicella and has not been vaccinated. Susceptible travelers were oriented to receive the vaccine at private clinics.
Material and methods
We conducted a cross-sectional study, between January 2013 and December 2017, at CRIE and at Travel Medicine Clinic from the National Institute of Infectious Diseases Evandro Chagas, Oswaldo Cruz Foundation (INI/Fiocruz) in Rio de Janeiro.
All adults who had no history of varicella or zoster were systematically invited to participate in the study. After written inform consent, a standardized questionnaire with information about personal and family history was completed. Data collected included age, sex, living in rural area at infancy, number of siblings, number and age of children, if children had varicella, condition for indication of immune prophylaxis to varicella in CRIE. In all participants, a blood sample was collected to varicellazoster serology (chemiluminescence method, Liaison VZV IgG). Individuals with antibody titers > Cad. Saúde Pública 2020; 36 (1):e00149119 150IU/mL are considered protected for varicella. The covariates distribution according to varicella protection were tested with either student's t-test, Pearson chi-squared test or Fisher exact test. The choice of the test was based on the covariate format (categorical vs. continuous) and if the smallest number of a table cell was less than 5.
Results
A total of 140 patients were included in the study, 130 (92.9%) had protective antibodies against varicella (Table 1 ). Although the number of patients included and antibodies prevalence did not allow sophisticated discrimination analysis, this study shows a higher prevalence of susceptible individuals born after 1980 (7/45; 15 .5%) compared to those born before 1980 (3/96; 3.1% ).
Discussion
In this cross-sectional study, we detected a high prevalence of subjects with antibodies against varicella among adults with no clinical history of disease, especially those born before 1980. Of the three susceptible individuals born before 1980, two were born at the 1950s and had result tests very close to the cut-off score (125IU/mL and 135IU/mL), and may represent protected individuals with waning antibody titers. Only one individual born in 1970 had a titer antibody 9IU/mL. He was a healthy traveler, who had only one brother with unknown history of varicella and two children (14 and 4 years old) vaccinated for varicella.
Even though it is well established that the history of varicella has a high positive predictive value for protection, a negative history was not accurate to predict susceptibility in the studied population. Considering that the serology cost is lower (estimate of USD 12.6 in our institution) than two doses of vaccine in the PNI (estimate of USD 35.5 for 2 doses) and immunoglobulin (estimated USD 556.7 for an adult with 60kg), this approach is cost-effective and should be considered for adults in middleincome countries.
Conclusion
The absence of history of previous varicella episode was not accurate to predict susceptibility in the studied population, a finding consistent with other studies 10 . The use of standard serology allowed to indicate immune prophylaxis to varicella in a rational way in a public reference center, with a significant reduction of unnecessary vaccine and immunoglobulin use. Additional studies would help to identify predictor factors associated with immunity such as year of birth to support individual vaccine recommendation.
Cad. Saúde Pública 2020; 36(1):e00149119 Table 1 Seroprevalence of varicella antibodies in the studied population.
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Resumen
La varicela en adultos y pacientes inmunocomprometidos puede ser grave. El diagnóstico clínico de la varicela tiene una gran precisión y la historia de la enfermedad cuenta con un alto valor predictivo positivo para la protección contra ella. Sin embargo, un porcentaje significativo de adultos, no puede recordar si tuvieron varicela, especialmente las personas más viejas. Realizamos un estudio transversal para determinar la seroprevalencia de las concentraciones de anticuerpos protectores frente a la varicela, en adultos sin historia clínica de la enfermedad, que se llevó a cabo en un Centro de Referencia para Inmunobiología Especial y Medicina del Viajero en Río de Janeiro (Brasil) . Se determinó la valoración de los anticuerpos de inmunoglobulina G (IgG) a la varicela-zoster mediante un ensayo inmunológico quimioluminiscente. Entre 140 adultos sin historial de varicela, un 92% tuvieron concentraciones de anticuerpos protectores. Concluimos que la seroprevalencia de la protección a la varicela-zoster fue muy alta en adultos con un historial negativo de la enfermedad y la utilización de la serología antes de la vacunación redujo de manera significativa la vacunación innecesaria y el uso de la inmunoglobulina.
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